The research paper is focused on the development of the drops movement mathematical model in the gas flow in the mass transfer apparatus multi-stage channel. Gas dynamic characteristics for the laminar and turbulent conditions have been stated accordingly to the numerical solutions of the Navier-Stocks and Reynolds equations systems. Method of the drops curve calculation in the masstransfer apparatus contact area has been developed. Solvability of the mathematical models equations and the used numerical systems convergence has been illustrated. The obtained gas and drops dynamics data form the basis of the 
Introduction
A large range of the mass transfer apparatus in their functioning explores the principle of the liquid dispersion by gas. For example, if we consider the apparatus of the multistage phase interaction (AMSPI), the gas washing the regular nozzles disperses the flowing down liquid layer into the drops of the different diameter ( (Balabekov, 2000; Kholpanov et al., 2008; Ismailov et al., 2009 ). The process is of multiple nature in accordance with the contact stages number, meanwhile realizing the liquid layer, jet-mixing and drop flowing.
Complete mathematical modeling and characteristics calculations of the gas-drop mixture movement in the AMSPI contact devices and drops in the AMSPI channels is explained by the complex nature of the process physical work and mathematical problems, they are: 1) the drops formed are of different diameter, the drops size and geometrical form distribution is stochastic; 2) the drops colliding, secondary fracturing and coalescence phenomena are probable in the drops movement process; 3) drops additionally create opposition to the flow, so with the contact stages number increase the minimal kinetic energy of the gas flow, sufficient for the liquid dispersion into drops also decreases; 4) equations of the mathematical physics, describing the gas and drops movement in the channel are three-dimensional and non-linear. Generally, in this case we may use the multi-phase media mechanics mechanism to characterize the dynamics of the gas-drop mixture (Rahmatullin, 1985) . But here we have a bulky dynamic equation system and currently this method is seldom used in the technological processes modeling. So, while studying the drops movement in the gas flow different researchers take certain suppositions simplifying the mathematic models, but providing for the appropriate characteristics of the basic regularities.
Our research is based on the model (Brener et al., 1987) . The following main assumptions are considered, taking into account the air-dynamic conditions close to the nozzle body in the AMSPI during its washing by the gas flow: 1)
Flat flowing is considered; 2)
Drops particles density is much greater than the gas density, i.e.
3) Large static pressure gradients are not available; 4)
Gas flow velocity constitutive gradients, which may create a force perpendicular to the direction of the particle relative velocity and be comparable in its size with its weight are missing;
5)
The particle surface is taken to be close to the spherical, it is also assumed that the particle initial winding is missing; 6)
The secondary particle fracturing is missing. Let's discuss possible justification of every assumption: 1. The mass transfer apparatus channel is a volumetric figure, and, consequently the flow in it is three-dimensional, however, the depth of the explored channels is pretty high, so we may neglect the channel walls influence on the flow in the direction of the second (cross-cut) coordinate.
The ratio
for the handled gas-liquid flows of the «air-water» type approximately equals to 1.3x10 -4 , that is insufficient. 3. Average consumed velocity in the AMPSI channels providing for the operating mode is changing in the limits of 1-5 m/sec, that is why the pressure gradient is small, so we may consider it incompressible. 4. Theoretical and experimental data (Balabekov, 2000; Kholpanov et al., 2008 , Ismailov et al., 2009 ) concerning the gas velocity in the AMSPI channels have proved that the average consumed velocity gradients are small. 5. These problems are typical for the neglecting of the mutilated particle influence on the gas flow characteristics, the disperse phase concentration is considered to be small and the liquid drop shape is closing the spherical. 6. Drop fracturing is characterized by the Wierzba critical value (Wierzba A.,
, which is changing in the interval (10, 40) for the specific values of the formula. So, according to the (Wierzba A., 1990) classification the secondary fracturing is missing.
Mathematical model
Taking into account the above mentioned assumptions t he air-dynamic resistance and drops weight forces acquire the top importance. Then the drop movement equation is characterized as follows: (1) for drop diameter we`ll get the following expression :
where the following indication is introduced
Additionally we introduce the following indication
we get, that
and
So, equation (2) will look like
If we make a substitution to the equation (7) for the drop velocity which is expressed through the gas ,
we get
Further this equation may be fixed as follows
and it is taken in the particle location point, that is why
presents the second rank tensor:
For the stationary gas flow:
Taking into account the equations (12) и (13) the equation (10) will be fixed as follows:
For convenience we'll introduce the following designations:
Components of these vectors are given by:
,
where the single drop relative velocity vector of direction is determined through the angle as following:
Now equation (10) may be transformed as follows:
Time derivative of the single drop relative velocity direction vector is expressed as follows:
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To obtain the equations in the coordinate presentation, we'll scalar multiply the equation (22) 
The drop velocity coordinate presentation is expressed by the following equations: In contrast to (Brener et al., 1987) , in which the velocity g W is assigned in the form of the definite profiles, this value may be found by solving the corresponding equations in the assumption of the insufficient drop influence on the gas flow. Earlier, the velocity fields value was obtained by solving the Navier-Stocks equations systems for the gas laminar movement (Ismailov, 2013) and Reynolds for the turbulent characteristics (Kholpanov, Ismailov, 2008) . Calculations of the drop trajectory with the model (24)-(27) require some data of the drop size. We have measured the large size drops in the contact area AMSPI using the optical probe method (Xiaoshu Cai, Li Ma and others, 2012). The measurement results have been processed in the form of the Rosin-Rammler function: 
Let's introduce vector -function ) ,
, where D -the right-angled area of the AMSPI fixed part.
Then the (29)- (30) system may be fixed as follows: 
(32) By substituting (31) into (32) we'll obtain the chain of conditionals:
where
) , (
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Allowing the formula (45) we'll obtain
The following evaluations of (Paskonov V.M., Polezhayev V.I., Chudov L.A., 1984; Gosmen A.D., Pan V.M., Ranchel A.K. and others, 1972) are existent for the gas velocity components: 
where D  -a constant in the inequality Fig.1 shows the drops calculated trajectory in the stabilized part of the AMSPI channel with the laminar nozzles. 
Conclusions
1.
The developed research methods of the gas and liquid contact processes provided for the solving of the practical tasks of the chemical technology from one point of view: complex mathematic modeling of the gas-drop mixture with the subsequent determination of the major determining operation factors, and comparison of the numerical solutions results with the experimental data.
2.
A complex mathematical model for the gas and liquid drops accounting for their interaction is suggested based on the new approach concerning the masstransfer apparatus contact areas in the form of the channel and multi-staged phase interaction combination. Solvability of the main equation system for the dynamic gas characteristics is demonstrated. 4 .
Drop disperse composition in sizes has been determined, different size drop movement trajectory in the contact area for the mass transfer apparatus has been calculated.
5.
This method exploring in designing and calculation of the mass-transfer apparatus provides for the optimization of the geometric and conditional characteristics by conducting numerical experiments.
